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PUNCH UNI T Fiel'd of the Invention 5 The invention

rel ates WO 96/326Kch unit, conprising a punch driver coPOBWS250932% h t he
back end of a punch by neans of a t hr eaded connection, safeguarding
menbers, which keep the punch and the punch driver free of relative
rotation during the stroke of the punch, and a conpression spring
whi ch i s pre-|oaded 10 bet ween a base at the back end of the punch driver
and a spring beari ng di sposed thereon_and which during the stroke of
the punch can be conpressed bet FVBCH Y¥I55e and a-gui de. bushi ng,

whi ch " ‘receives the punch in a manner that it cannot be rotated, but is

axi al Iy di_spl.aceabl e. : Background of the Invention A
punch uni tﬂal%#g—ﬁg%i’—‘{—ﬂ-ﬁ%%__ : ehk fromU S. Patent No. 5,131,303. In
this structure the back end of the punch, which 20 I's provided with an

ext el or ‘thread, ‘i‘%sﬁ?‘ﬁr ea%blgtfbfaééﬁ aasled punch u?ﬁ'i:e ébmbﬁsf:.rq:'fa Pichcf

the punch dri ver. sect1on he back e punch
i s provi déiriyen cennegked with th?on'?@i"&lcﬁ’ﬁ%\l °§r Go\RWICh nRY 3 ipeafsh Sfr ithg

washer, whgHeeLdéed eeénnectioh$ éaﬂeghhrdhﬁgt nemnbers, aﬁﬂlahokéébsthbf pugitha
radi al hole |nto 25

f
washer is and thepunch &jt‘ff'er e aXI (ﬁ OveSFg’ﬁE%lBPpaHgWoﬁ eﬁ%ro(q%
t he dtmdnellrpunch, dmdt he mméssmntsmmge whicdk Hishpre-loaded
fri onal,l'y. connect h :
bundi® ar 1 REETRAR R BenS A5 “End bhof, Sha of RS AInCRAETAR AHA 5 spring
spring vvasbmrim@rdiﬁpageditﬁl@x@ly|aé1djwbé§haﬂ11¥1§ﬁt‘?h$ Btroke 19ff $£he punglyy

the punch g Baec%ms@é&/%ew@exdlfﬁétbaséoahactaed;wd@ bushin acb:rﬁt&wr
by the spri.ng washer "w t hout elnﬂna et otl%e n the
punch is tXPERIYRY RAPURFR 1R f Mapner i% Gannot be rotated, but i

| - axially displaceable.
Bac ou the entio

A punch unit of this type is known from U.S. Patent No. .

5,131, 303. 1In this structure the back end of the punch, wh:.ch

20 is provided with an exterior thread, is screwed into a threaded

' ' bore at the front end of the punch driver. The threaded section

at the back end of the punch is provided with four axial,

longitudinal grooves, and an open spring washer, whose one end

. 'is radially bent inward and projects through a radial hole into

25  one of the axial grooves of the punch. The spring washer is

' seated on the exterior circumference of the front end of the

punch driver. In the assembled state the guide bushing is

frictionally connected via an O-ring with a washer seated on the

- punch driver underneath the compression spring and prevents the

30 'spring washer from being able to yield radially outward. In this

o ‘'way the punch and the punch driver are directly connected with
‘each other by the spring washer without being able to rotate.

When the punch is to be reground, the punch driver can be

" pulled away from the guide bushing toward the rear, in the course

35 of which the frictional connection at the O-ring is released.

After the spring washer has left the guide bushing, the threaded

connection between the punch and the punch driver can be released



pul l ed away fromthe guide bushiing toward the rear, in the course 35 of
whi ch the frictional connection jat the Oring is rel eased. After t he
spring We@Be032hns | eft the gui deg bushing, the threaded PCT/USOX g i on

bet ween the punch and the punch [driver Zan be rel eased ’ '
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20 Although the ] own punch unit- assures a snnple sett:mgr of

'thé total length of

25 This is of part:.cula.
' having a relatively s
‘required with decres
necessary to have

sing. cross _,secti._on,_, because t is then

correspondingly more grooves

circumference.
30 :

It is therefo

- punch unit of the ini -ial_ly mentioned type wherein thg _

35 ° of the connection between the punch and the punch
ent of its total length in arbiétrary mall

de the object of the invention tp provide a
% weakening

driver is

‘avoided and an adjust
steps is made possible.’




1t is therefo e the object of the invention to provide a punch unit of
the intially nentioned type wherein th weak-.ing 35 of the connection b

{ ween t WOP6/BIM1 and t he punch driver is avoi ded and P&T/URMBE? ent of
its total length in arbitrary small steps i s made possi bl e.
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3 The above object is attain®ed in accordance with the

invention in that the safeguardi ng menbers are fopped by an o
engagenent, int eMSckRRGVEn PRdect it BLERENER iR e@cro¥dance Witheckhene
punch dri yavedtd onheiguith@athuthéngafeduarditich| menbérS arikectf6fedhdy an

exterior back edge,of t.h C t r essi sHrd ng,. The, .

arr angeﬁe%pgﬁgeﬁlg@ftér aﬁlr&{g]%@fgggt o] e(@{uregh ?%%fere'ﬁf?ieé&}l%%%tfaﬂ? al
pr ot r usi ohetvegn fhiey phinche driverhanduthe guidedbusbingeinctinetaxiakt arear
backsend pbtifaanP e 3L {8 back CHEY S5 1t TUrdH Y Ehd SdhpBéL8iohn

the assenbl eq state I N eng.a?ement wi th "an axi al _groove, open at

s 10

the back SREiNG, { fbe arrangepent\§ Rpeferably selectpd Ladheisych that
?dvant agcej_a'ts 1@2*31:3@?13 byaglial protrwion is a:lciélﬁly afbfmed @R &thé eguhERd
or an adjusta af equardi ng agai pst.relative ratation qr other,

saf eguar dhgigﬁgn&ggY'ﬁgTS 1§"?ﬁ W&'og:n gPEFn %f“i)a ?‘ vﬁ?%h H‘E"%ha gc’t%eby -
t he punchcbmpression sprdngg which ratrusdin ngin e asmsitsledgstate] is
CONSBAUENGH engagerieht! WARFOAH WrdiBS GHobIE, BRUANLEIENE SpaCR EX8Y LHtne
with the gaﬁe punchcross sectiof, the'grooves arée |ocated oh &'l arger
radi us. 9nidesbushdnsf.ore, easily possible to dispose nore 20 grooves at

the circunferencepeidhddift{ia PNadvahta§6UL8Cchieved by M Minvention in
In view o;: t he smgtlglmt and the cpsts of the_punch unit a further
advant age “Pa&i q@¥1 t%¥°ﬁﬁsorr%‘m§r%€r;g%aPP cﬁ‘gﬁw‘b%gabie sa3fedaparny
itsel f, wagelnst aredativeemrotatdoro be nmathetors2bequardi exiegehbe are
adj ygt abl g ak ps Y ' b u d
e BunonSiFRLER LR R°LR%E REnton A bndRsectealR IEES fGR BEpoRl)]
assur ed i Ramedat the, igaide nshingusthose weakening sis taf gioreonsequence.

necessar ysi fultanedh - RHE hAAHE  ladiliithge is HEHILVEd eREOOESEn the
because this part of the safeguard agai nst
- Same punch cross se on, e grooves are located on a larger
radius. It is, therefore, easily possible to dispose more
20 grooves at the circumference, and their angular accuracy is
' greater. . _ . S
' In view of the simplicity and the costs of the punch unit,
. a further advantage resides in that no or only Very small changes
in the punch itself, which is a wear item, need to be made for
25 achieving the adjustable safeguard against relative rotation
'~ between the punch and the punch driver, which in accordance with
the invention is now assured indirectly via the guide bushing.
It is therefore not necessary to provide each replacement punch
again with grooves, because_ this part of the safeguard against
30 relative rotation is maintained together with the guide bushing
- when the punch is replaced. '

In addition, the invention offers increased functional
assurance. In connection with the . initially mentioned known
punch unit it could be possible that the fact that the spring

35 washer constituting the safeguard against relative rotation was
~not in its correct 1locking position, could have  remained
unnoticed. 1In that case the stress of the punch force resulted



T
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30 relative rotation is maintgi ned together with the guide bushing

when the punch is repl aced. In addition, the inventjon offers

I ncr easyb $¢38é1l onal assurgnce. I n connection wth pdygusosiobizel |y
ment i oned known punch unit |it could be possible that the fact, that
the spring 35 washer constitutling the safeguard against relat|ve rotation
was not inits correct |ocking position, could have remai npd :
unnoticed. In that case the stress of the punch force resulted | |
WO 96/ '032'31 the destruction of the tool. In con®rAst/SEbep88as with tthe

4 dgd e shanch! @Ri el 14! Ban! ol ver&nc‘iQQEg9sho§:EEEﬂt et iR

suggested nch uni can ery clearly notice er t =
radi al r’E#)‘i]JcEJr oﬂrﬁﬁr’t‘ﬁé"ﬁurﬂfh ey BRNRaS ‘i‘fﬁ‘éﬁ‘édh%see!?#eﬁ'ﬁé ofie °§r(ﬁé\ﬁas :

in thetgtgrbmkr;shimgtne ‘ghdteebushdngadrs wiidthethe pabts st t‘
or ererr e Siodr ot ofieet fief, FERELGER, ERECR Bhnatiye maraion

of the p%i:ﬂiéi%ﬁ{ q.é%}:zlifnééd‘ i é@@%l'l'&r whichicdf b Qegcwgdl gﬁ nd

represents the saDrl ng earl ng. |This Is ~necéssary anyway |an al so
not a wed thraa ithen punch- drtlﬁ@rpum bﬁs@ﬂ-ﬂeéoé; paacecdni re

any addi ta mlrt&d)qeééwﬂon and representiac they ety Wedr gy SXPrREREY 5

de |I below means exenpl ar ent |II st rat ed |nthe
dr Sastty giuayozng 15 A3RS 5P, ﬁﬁ%&%ﬂ% his' dibodiipgp:
foll ows a:txdaetpamahj o) £ ploes 3 ttheqpieéeangdadd:.t;on&thogbrnsefbsioig the _
present inventi by t 0 : C :
panyi ng dr awi ngs&‘hé’v\\fh}'el?}eblrﬁ{foﬂ% ﬁé(e%:%lauleé ?iﬁ ar eﬂ' Il?qera : \g/feﬁgﬁns ‘
partiall Ph Ans&Memplany enpodigenknbhlystratad; ie thapfravinpgsssendl ed
state wher ein :t he .sectional  planes through the punch injFigs. 1 and
gre o fsetf escri | AL ei_rbraevs{)eé to each other and ir_y relation to

thar cent &
‘There follows a |detailed description of the fprefer#ed
embodiments of the pxesent  invention which are to|be- talken
together with the accompanying drawings',' wherein:

. “Figs. 1 and 2 are lateral views, partially in s
20 a punch unit' in the - ompletely assembled state, w rein the
sectional planes through the punch in Figs, 1 and 2 re '

by 45° in respect to eéach other and in relation to

axis; and:. o ' _ : : ;
Figs. 3 and 4 ar views corresponding to Fig. 1lor Fig_ﬁ. 2

25 in a position of the parts wherein they are sufficiently puljl.ed
apart axially so that a respective relative rotation of§ the upber

‘part in” ¥éspect to the lower part is. possible.

Detai Descri o e Preferred Embodiments .

30 o o o |
Referring now to the figures, like elements are r;presenfﬂ:ed

by like numerals -throv.#ghoﬁt the several views. |
re'prese_nted in Figs. 1 to 4 co

The punch unit sists Jm a
- known manner of a purnch 10 guided linearly displacéable 1|n a -
35 guide bushing 12. A rptation of the punch 10 in relatlion to ithe

guide bush_-ing-lz is prevented by a pin 16, fixedly sgeated nn a




i gs. 3 and 4 ar views corresponding to Fig. 1 or Fig. 2 25 in a
position of the parts wherein they are sufficien Iy pulled apart
axial | yV@9%/833¢l o respective relative rotation o the uppe}’CTIUS951095§9,t in

respect toth Ilower part is possible. - Det ai | .ed Description of the
Preferred Enbodi nents 30 Referring now to the figures, |ike
el enents are r present ed by like né@nerals thro ghout the several

Vi ews. punch unit represented i n-Fi lto4 onsists i n
" KERAbeaRREE Ot LB ABR BIAH (L8, | PResH PRAGHHdRt aERALALLY Bnd

gui de busénidg@gd2: ak interior dbnglheuAdinal Goower aBatnokhieogidide busijinge

bushing 12, 1s Bn§%eRL8d1P% 3 1P 1d ' XPL) yr%%@&#gﬁgagdly opef over
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5 raxdpartione aff fhst lengbich 99, thatcla ppbur unet rshiwn| yoandther

engages adleditShd temi9Es daitlidiladl %\eegt%obe &befﬁam%@t&twﬂae and ian

This axial groove 18 is also radl ava‘s/ outwa open over portion of
its | engt®RIREAINEhe ?}F:Fﬂe AR (1) Wﬂ%%@%aﬁh
engage t heagliDe e fitnid 0Mhble shdwnde a:nﬁ Qﬁd‘is respetlaidst hR1QUi d8 in

h I | f
dhown: " relepten € s TpqRitidR ot &"stiipper, rIRG LA rasdiea 1 the
a stripperowengend® dﬁstl’megume thushing 1y acseovl inge oguifdsting rwasjiéﬁ
by fp Secusd NGy di's’f;‘l%é@?ﬁ?’éhlgnlt EOrréfFoflas Céé)%%?l 'brtéﬂi 'designs.

corresponds’ to convent|onal desl rt er agreemem W th
known purichi ng t 58I ﬁurtherbaek'eement withpkBPwanRupching Mrldlh% back

screved t@eeﬁﬁﬁérwp_hh DHUEKS punch doi 48" sthevedd tHyetted! i¥nembgslinmt
represent(&_i e. back ¢ gg emﬂ m@gih %0 |s rovrg%g V\nthathreeg ed
bore 25 fHFLYRF 245 InEhg.exenplapy, ghedinent rep

provi ded arfthhenpunch Bt bsi providedd witth t dethirealledr iboare 215| fo&crtﬁv\ﬁi
093" Slourposg, IR fhikhecRuNEoE BAd 585 BHIEH (b bE AR in Hp
25 wtemeopuﬁbnegémefetbe pegehdéeévyr 24 is screweda sefThspltogals,
provi ded 1éhdtR SP¥IRS PUHENA0 Bh@ ke punch dPifas 24 Sid ¥t ¥ NP&ikg
punch 10 the eoreu)ét gﬁhogft rt]:rheea%uric:h driver 24 into the threaded bore 25

of the punch 10 more or less deeply.

20 A set collar 28, provided with a corresponding interior -
thread, is located above the punch 10 on the exteribr thread of
the front end 26 of the 'punch driver 24. 1Its cross section is
of a slightly smaller size than the punch 10, because during the
-stroke of the punch it performs an axial relative movement in the

25 = guide bushing 12 together with the punch 10. An intermediate
ring 30 is supported on the set collar 28 and is seated, freely
displaceable, on the shaft of the punch driver 24 which adjoins
‘the froht"end 26 provided with the thread above or toward the

- rear. The set collar 28 forms a stop for the movement of the

30 intermediate ring 30 in the axially forward or downward direction

. of movement. | ' '
' Between a base 32 disposed at the upper or back end of the
punch driver 24 and the intermediate ring 30, a compression
- sSpring 34 is clamped in a known manner, whose pre-load can be set

35 - or adjusted in that the set collar 28 is screwed to a greater or
lesser extent on the exterior thread on the front end 26 of the
punch driver 24 and is then fixed in place. The position secure



the front end 26 of the punch drjliver 24. Its cross section is of a
slightly smaller size than the punch 10, because during the . stroke of
the punwosdoapey forns an axial relative novement in the 2BCT/UAY08¥9bushi ng
12 together with the punch 10. |An internedi ate ring 30 is supported
on the set collar 28 and is seated, freely di spl aceabl e, jpn the shaft
of the punch driver 24 which adjjoi ns 6 the front end 26 proyided mnth

the thread above or toward the

: A A rear. The set collar 28 forms a stop
for the nagaipst selemdveprotaly
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manner, whpeatpenadl @sdotathlec pagi

28 ifrscrewed tOTﬁegt[ﬁﬁ'fcﬁ{ Qbiver

es n t e 1Q on
the Tront end 2670 nch d'r Egéegéh?: é’i% ﬁgn %gé%i%% %
The posi t$ereweduen its. front WHFHIM the spring 34 maintajned -un er

PCT/ US95/ 908290ad his and with the intermediatd ring 3
relative I?%t at?on 01y t%e Se%/io | ar 28 can be- ach| eved, g

by a sec LPF%S§EPB§«F(1nBPJ-§h si8 Sennected with the, punch
and engagtma é\hﬂdem@énmgtmel that the fronﬁ lend@ 2€dpzovided

5616 “hrdagy of the Pundl WRRE M 1% oy BRko"tha bAE %%tpec
vackeendt eof i the3puniclr n30a - This screw

_pr e- | oad thyreadedaixbre t tint the ;
preasse S%@&:H?Eioﬁhhﬁ‘ﬂeéhsﬂ?ogrﬁgiﬁ e‘é"'é:tohpz’;%%'e Wlli'? 19:;@%%&8&)

gui de bushi ng
_the punctPinchdriver 24 fanddsy RUSPPRE efrreghinding. The spailer-@

in thfe bf«%rlerpi;é&e tnmcéwﬂﬁié dgrihdingCpedcess. ea§i)é1f'90t:ﬂrpﬁd o
posj bl e river

Podlie ghrelied HiRnBeRisn ad thE \fant ena %4E Qe ¥nd Fuddnl

regri ndi rajlJows esan eadmareased dldangttn ddmpeiisat itdar emtedthennjhbm ing he

f t - dil thi
conpensat e egrerre il bne, rirising of U Runth, 1000 oor) aing of ihe

punch 10. In orderntormak "f-%lﬁreﬁ anstant defined dsetnte
length  of the punch 10 and the punch driver 24, it is ned

gessary | to
20 : prevent the relative rotation of these two parts during

‘punching.
At the same time a :.very simple- 'adj.ustfment:'.possibil'ity -of the
length is demanded, @and - finally the locking, secuye against
relative rotation; shq uld not weaken' the greatly .stre sed parts

 and should have the lpwest possible manufacturing an§ asseqbly

25 costs.. . _ _ L '

One or a plurality of longitudinal grooves 3"6','§-which' are

- distributed over the ¢circumference and are open towaz d the |top
or the back, in the b ck end of the guide bushing 12 land o‘ne or
a plurality of radia protrusions 38 on the punch @driver |24,

30 which are to be. broug t into. engagement with these g _boves,'t are
sufficient in the pun h unit shown to achieve all t ese goaLls.

for example two, four or six ¢

' The axial grooves 36,| drooves |cut
-evenly distributed over the circumference into ‘the gu .de bushing
in addition to the sllightly wider longitudinal gro

35 .. whose length does not| need to be much ‘greater than

pbve 18 |and

the maximum
3re located on a comparatively large ratius
by

stroke of the 'puneh,
and only weaken the quide bushing 12, which is not gtresse




vof the punch 10 and the punch driver 24, it is necessary to 20 prevent

the relative rotation of these two parts duri ng punching he sane
.time awen§eashpl e adj ustnent  possibility of t he P@ﬂbsﬁ{&fsé
‘demanded, and finally the |ocking, secu e against relative rotation,
sh uld not weaken the greatly stressed parts ' and shoul d have the

| owest possi bl e nanufacturlng ans assenbly 25 costs. One or a

plurality of |ongjtudinal ves i stributed ove t.he
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wth these grooves,  are ficient in a gp uni t shomm t o “achi eve
al | thesén%ﬁécmrmﬂﬁ@s&ﬁ af-l'f R o6PBRaZativEL Q&Pﬂ’é’t‘ﬁﬂ? PREF Bf Lhe

gr 0®/es Cghol arecifibriadied bybwnl work tdguiredufdrrtneegroboeshsegu site.
us ing

additipon,to th sI| tl t udi nal grove 18 and 35
whose Ienmﬁtd@éésnﬁ? ﬁeéﬁ p r 3& ?t"g%et‘#%ﬁ%ﬁe nmaxi num st roke
of the punch, arQheoradédlopratruspanaBBvehythargedeadfuthe punchndrxinver

weaken thgag ggdﬁréaébwﬂylam%gga b BRk sat' eaisdrbga. The Rrwe 4%&?61
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force. Fvam betfooned) fomcexarple, (3 FaE screy screwas!sérm%at 6‘5&3@41! y

tcﬁtlrj OU(rj’tlEré%&édelSSE-e”&&\e EHOYSE aénart fbe - for r&:etﬂ.ﬂepl éGé'Hf Bie e Of
e guide buship nuf agt.ur.i cpst

conpar at i ¥F§¥| B %g neARS, ‘#ér‘t’hb?ht Fheg set 31 g’% T e‘&géﬁtﬁ§nﬁﬂe fixed

requi red dgaihst gedatdveldarotation on tihs pﬁnchcﬂrﬁves mardlprobyanypin

conseque d| r 8 h h h
Cariver - Bessed, intg a FR8iRICed" ShILR, Otnd Shd 657 Chet BT
can be foremtioned, crxreprudesyradially cinewespasicdoi the eetmhlaq(zs and

thrgpded bgkepen $R0ught AU eRFagehOhtOXATH ConéV 82 Dihd Ndongd tudiianlY |
by means of which the set col 87is numintained fixed agal nst

rel ati ve 95P2Y®8n36m the punch driver 24 - or by a pin pressed into a
radi al bore whi chet nwrmmﬁttbnowﬁt haer e&Ne partimmwnsdvaﬁtageumt _

radiall'y i,n res o t t col n ro
engagenentRAPeR oﬁt et %t? nhFY n%f%e %&h"h 15 £hefillon Yriver
24 can be made very rapidly and simply. starting with the
20 ppsition represented in Figs. 1 and 2, it is only necessary to

lift the punch driver 24 together with the parts connected with

-ite sufficiently far in relation to the guide' bushing 12
naintained on the machine frame, so that the radial protrusion

_38 has left the groove 36, open at the top, which receives it,
25 in a direction toward the back or upward. This retracted
position of the punch driver 24 is represented in Figs. 3 and 4.
Now if in this position, or in a position in which it is even
further.lifted_pr retracted, the punch driver 24 is turned in one
or'the other direction, while the punch 10, together with the
30 guide bushing 12, is maintained fixed against relative rotation
by ‘the engagement of the pin 16 with the groove 18, the
engagement length by which the front end 26, provided with the
__exterior'thread, of the punch.driver 24 engages the threaded bore
_' 25 in the back end of the punch 10 is changed. Since the pitch
35 of this threaad 1s known, the value by which the total length of
the punch 10 and the punch driver 24 is changed, is also known
1f together with the latter, the radial protrusion 38 is rotated
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' Although the lnvention has been described in considerable
detail with respect to preferred embodiments thereof, var:.at:.ons
and modifications will be apparent to those skilled in the art

. without" departlng from the spirit and scope of the invention as
25  set forth in the claims. '




the latter is provided with a tlhreaded bore into which the back end
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'screvve 3% - the arrangenent; of the radial protrusi onPG:BUS95Mm the
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descri beH ph i5nShadrssi & detail with respect to preferred

enbodi nent's t her eaf punehi saniidys comprls;mﬂ-nodr ficat | ons wll be apparent to

t hose .skill ed Lﬁ“‘t‘gﬁz‘gﬂ"er ha\]g

of the |nvent| ﬁ*tn W
said o 3€¥§?ﬁe&‘ﬁ°}“ding |

punch unhéar¢AgPRGShEEd betwee saidi fiiyEth atdli secohd\ermds f i |€f SO

ends, sald.secon nd 5 . havi [-£0! I

i ncl udr nﬁp’alEEr pgampe uﬂ@&r"r _R__ ; r?t%zg’ebet V\g’e%aslarrsgageo ana isdé? nd‘rIl e%d
a conpr epgagling andsa)rpmmlcl A mberckpeadl mwmmmet sto gaidai d
spring - eari,n &' ; 40
said fiFF?S?né %fa% sai*d pu ‘#i ri ve? ﬂgaﬁﬁgﬁg a{)f a t réeﬁade_ cor‘rtnie%*:t I on
1010 - a guguédbubushgngah fg§ngnaBpeReR end ninkquitichat | hRAST =4 o

first engd;Q % Q,gﬂ@:n rpifeh | driveeri §bhﬁséetasuedrae qxu ,'ng axxa;
di.spl acerrent o] ai punc LJduriing a roke of .sai.d p # i

corres poﬁélﬁﬁéa§&i“€§@'ra | RFHPR&i i
and .on sai dcog-u-eégonhliﬁg ggfyaam-ldmgngembersrposriﬂsonedomm o3¢
di rect gn bet ween. $a| d_pung
ting rel GFAVETr otHY on®Bet saPd punc sal d_purfchfdriver |
dut$ng acitrcukferentdiad p:lrin:é::t on betweernp saidr hEquhc rdrdrrrer L

claim1 %G?r g! ﬂuéﬁigg for )F —“'- & @'ﬂ&a‘ﬁ.@@fétaﬁ@&ﬁ%é@wéén' $254

radi al usi on arran ed .on.sai-d. punch driver between said
" back endami said punch er.ver ur:.ng stroke of 'said punch. |

2. The punch u '1t accord:l.ng to claim :L whe':ein sa.z.d

_ safeguarding members
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sald open end of said guide bushlng. .
3. The punch uniy according to claim 2 wherein sjld spring .
25 bearing comprises a set collar which is attachable by threaded'
connection to said punch driver.
4. The punch unit|according to claim 3, wherein sald radial
protrusion is mounted on said set collar.
5. The punch. uni according to claim 3 wherein séld radial _
30 protrusion comprises alpln 1nserted into a radial ho]e 1n said
set collar. :
6. The punch unit according to claim 3 further 6omprising
an intermediate ring sdated on said punch driver betweeh said. Set
collar and said compression spring, said intermediate rlng belng
35 axially supported on said set collar and on said-gulde bushang~
and having, on an ex erior ciroumferential face, a radlaflly
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